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If 63 were proportional to g' in a narrow region near ri=o (while going over to -0. 11' at higher energies), the divergence of y would be removed. However, as Fig. 2 shows, the spin-Rip dispersion relations would still be violated by the n' phase shifts, because of the rapid variations of y near the resonance and the factthat a straight-line relationship with the correct coupling constant could not be obtained. Thus it can be concluded that the o. ' phase shifts are inconsistent with the spin-Rip dispersion relations.
IV. CONCLUSIONS
We have applied the spin-Rip dispersion relations for the pion-nucleon scattering to the Minami phase shifts derived from the Fermi set and to a set of phase shifts (n ) obtained by applying the Minami transformation' to the well-known Yang phase shifts. It has been shown that the Minami and the 0. ' phase shifts both give a divergence (at y= 1) in the curve of y es x, in definite disagreement with the straight-line behavior deduced from the dispersion relations. The divergence of y at y=1 arises from the fact that 83 is proportional to g at low energies (83 ---0.11rl) . ' In addition to the divergence, the curve of y~s x for the o. ' phase shifts has rapid variations in the region of the resonance. From these results, one can conclude that both the Minami and the n' phase shifts are incompatible with the dispersion relations.
The fact that the Yang, Minami, and n' phase shifts are all in very marked disagreement with the requirements of the spin-Qip dispersion relations, while on the other hand the Fermi set is in agreement, makes it almost certain that the Fermi set is the only correct set and is also the unique solution for the pion-nucleon scattering at low energies up to 300 Mev.
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II. DISPERSION RELATIONS FOR m DECAY
The quantum field theory of unstable states is not a well understood subject and we shall not contribute to it here. But there seems to be little doubt how to proceed where we are willing to treat the weak interaction responsible for the decay in lowest order.
We begin by deriving a general formula for the decay of a negative pion into p, meson and neutrino. Loosely speaking, we are interested in the 5-matrix element (p v "out" I s. ). In spite of the fact that the state I m) is unstable, we apply the customary formalism of field theory' and write (4) where 0 (x) is the step function (which vanishes for xo(0 and is unity for xo) 0), we may write
We have dropped the second term in Eq. (4) It follows from invariance principles that 5R must have the form =~I (P.+P )'l~(P.)Vox~(P.+P )~.
(6) Actually, since 5R is ultimately going to be contracted with the spinor (I+go)u(p, ), the y p, term above may be dropped; and further, we may set u(p")p p" =im"u(P"). The reason then for displaying the factor (p"+p")~i s that when we later make the explicit assumption about the axial vector character of the lepton coupling with nucleons, the factors will come out in a natural way.
We now show that 5R, or 
virtue of the masslessness of the neutrino, we may express 5K in this frame as
This may be written in terms of the invariant g=(p"yp")' as
We are of course making a definite assumption about the behavior of E at infinity; if we were to encounter a divergent integral we would in the usual way have to write a dispersion relation with a subtraction. Unless there were some value of g for which F is known, for the present purposes we would be defeated. This is because we require for the x decay rate the value of F at a single point, namely f= (P"+P, )'=P. '= -nz '. Since this is just a number, we cannot tolerate the presence of any unknown constants. In the specific model which we shall adopt, no subtractions are necessary if the leptonnucleon coupling is axial vector.
The imaginary or, better, absorptive part of F may be computed by going back to Eq. (5); we write 9R= D+iA and identify A, the absorpi:ive part, with the contribution from the term -, ' in e(xo) =-2+-', c(xo). We then find, after inserting a sum over a complete set of states and carrying out the space-time integrations, (the three-vector part of the 5 function must, with our normalization, be regarded as a Kronecker 5 function).
In order to maintain the proper reality conditions at all stages of approximation, it is convenient to write the sum over states I n) as one-half the sum over "out" plus "in" states. Ke shall not write this explicitly but it will be assumed from now on that the sum has this meaning.
We evidently cannot hope to evaluate (10) completely, so we must resort to physical arguments to select the important, and tractable, intermediate states.
We need consider only states of zero baryon number; and the least massive of these is that consisting of three pions (states containing two pions, or two E particles, cannot contribute if parity is conserved in the strong x(~II f (*), J(0)7 I 0), (v) where n is a unit vector in the (irrelevant) The function f(P) -4 as -t -+po; thus E will show the same behavior provided the product g p, (&) 
The "-ie" has been inserted to conform with the "out" boundary condition on the state l rsgr).
To proceed further we must of course identify the phase q. If we assume that all matrix elements connecting the one-pion state to states other than l rip) are negligible, it turns out that Re(e" sinb) We now return to the dispersion relation (14), where of course the lower limit of the integral is now (2m)'. It may be shown that the solution of (14) is given by f $+m.2Ẽ
. (18) 2 (Y) (5' m') (-5'+ k 2e)-Note that since only tang is de6ned experimentally, q itself is undefined to within additive multiples of x. But on physical grounds we suppose that tan~0 for $' -+4m2 and we take 22(4m') =0. If, as would appear reasonable, there is always some absorption at all wave numbers (8 always complex), then clearly for all wave numbers l 22l (2r/2. We shall assume this to be true.
Moreover, if E is to vanish for infinite momentum transfer -as must be assumed in the present, discussion -it is necessary thar. q approach a positive limit as g'-+ co .
We are now ready to put the pieces together to finally effect the evaluation of (10). Substituting (11) for (pl f"lnp) and (13) for (Npl Jl0), and carrying out the sum over spins and integration over phase volume implied in (10), we find 
Thus for b((a and a))1, Jis inversely proportional to a.
As an example, for a=3 we find J=0.28.
It is evident from this brief discussion that for a large range of possibilities concerning the 'Sp phase shift, the integral Jis appreciably larger than (G'/22r2) ', in which case our result for the pion decay rate does not depend
